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Department of Environmental Quality, Permitting and Compliance Division
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STATE OF MONTANA

ZORTMAN ALDER GULCH DUMP PROJECT

DEQ CONTRACT NO. 507023
Phillips County, Montana
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GRADING PLAN SUB-GRADE CONTOURS
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ACCESS ROUTES, WORK AREAS, AND CONSTRUCTION LIMITS
WILL BE FIELD STAKED BY THE ENGINEER. VEHICLE TRAVEL
WILL BE LIMITED TO ROUTES FLAGGED AT POSTED SPEED LIMITS.

ZORTMAN ALDER GULCH DUMP PROJECT AREA

REVISIONS

ENGINEER'S CERTIFICATE

NO. DESCRIPTION DATE

| HEREBY CERTIFY THAT THE WORK SHOWN ON THESE PLAN

SHEETS WERE PREPARED UNDER MY SUPERVISION. | AM A

DULY REGISTERED PROFESSIONAL ENGINEER UNDER THE LAWS

OF THE STATE OF MONTANA. .
Vit Ao

William C. Maehl

Montana PE No. 5274PE

SPECTRUM
ENGINEERING
1413 4th Ave. North
Billings, MT 59101
Phone: (406) 259-2412

February 2007

STATE OF MONTANA

Department of
Environmental Quality

PERMITTING AND COMPLIANCE
DIVISION

1520 East Sixth Avenue
Helena, MT 59620

ZORTMAN ALDER GULCH DUMP PROJEC
SECTIONS 7 AND 18

T25N, R25E of Phillips County, Montana
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Cross Sections A-A' And B-B'

Cross Section Locations Shown Over Pre-Construction Contours
Pre-Construction Contours Are Shown With A Regular 5 Foot Contour Interval With Supplemental Dashed 2.5 Foot Contours.

REVISIONS ZORTMAN ALDER GULCH DUMP PROJEC
¥o_] _DEScRIPTION | _OATE STATE OF MONTANA SECTIONS 7 AND 18
SPECTRUM Department of R25E of Phill M
ENGINEERING | Environmental Quality T25N, R25E of Phillips County, Montana

GRADING PLAN
CROSS SECTION LOCATIONS

1413 4th Ave. North | PERMITTING AND COMPLIANCE
Billings, MT 59101 DIVISION
Phone: (406) 259-2412

1520 East Sixth Avenue ;
February 2007 Helena, MT 59620 ?,_LEEWE‘&‘ it SHEET NO. 4 o 11
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Scale in Feet

Black Elevation Contours Shown Inside The Grading Boundary Are On The Dump Surface Following Cover Soil Removal.
Black Contours Are Shown With A Regular 5 Foot Contour Interval With Supplemental Dashed 2.5 Foot Contours.

REVISIONS ZORTMAN ALDER GULCH DUMP PROJECT
O] peowrnon [ O | oo STAETJE OftrnMO{“T:‘NA SECTIONS 7 AND 18
Red Elevation Contours Are The Design Contours For The Liner Sub-Grade And For The Cover Soil Replacement ENGINEERING Envirgr?r%entg?oouality T25N, R25E of Phillips County, Montana
Sub-Grade Outside The L.|ner Area. _ 1413 4th Ave. North | PERMITTING AND COMPLIANCE GRADNG PLAN
Red Contours Are Shown With A Regular 5 Foot Contour Interval With Supplemental Dashed 2.5 Foot Contours. Billngs, MT 59101 DIVISION SUB-GRADE CONTOURS
Magenta Elevation Annotations Along The Buried Pipeline Are At The Top Of The Pipe. PR i ,
February 2007 Helena, MT 59620 F;_Lfsgm,;‘d'i'wm_m SHEETRO. & o 1
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Black Elevatibn Cohtours Shown Inside The Grading Boundary Are On the Dump Surface Following Cover Soil Removal.
Black Contours Are Shown With A 5 Foot Contour Interval And Assume Cover Soil Removed To Planned Depths.

Red Isopleths Are Cut Depths To The Liner Or Cover Soil Replacement Sub-Grade. T STATE OF MONTANA | ZORTMAN Q"ﬁ?ﬁ%ﬁg '}CA"N%%“QP PROJEG
Green Isopleths Are Fill Depths To The Liner Or Cover Soil Replacement Sub-Grade. ESZESJSFSMG Envgggggmg?tqﬁfa,iw T25N, R25E of Phillips County, Montana
Red And Green Cut/Fill Isopleths Are Shown At A 1 Foot Interval. GRADING PLAN

Dark Blue Isopleth Between The Red And Green Isopleths Represents The At Grade Line Or Zero Cut -Zero Fill. ettty ol R+ CUT/FILL ISOPLETHS
Balanced Cut/Fill Areas Are Shown Outlined In Magenta With Quantity Annotations. Prons0ead| o ol AND QUANTITIES

Total Cut Quantity Is Estimated At 24,070 BCY. The Fill Balance Assumes No Shrinkage or Swell. February 2007 Helena, MT 59620 Prove TR (e N




LINER AND COVER SOIL SUB-GRADE POINTS

SUB-GRADE SUB-GRADE SUB-GRADE
POINT EASTING  NORTHING ELEVATION POINT EASTING NORTHING ELEVATION POINT EASTING NORTHING ELEVATION
1DL-1 2,199,109.89  1,342,057.70  4,970.23 1RL-60  2,199,111.55  1,341,999.58  4,980.00 3SL-116  2,198.975.92 134204449  4.975.00
D2 2,199,01169 134206564 4,972.50 1RL61  2,19902593  1,342,007.85 4,978.75 3SL-117  2,198931.67  1,342033.35 4,977.50
1DL3  2,198940.77 1,342,064.85 4,975.00 1RL62  2,198938.24 134200322  4,980.00 3SL-118  2,198871.81  1,342028.55 4,980.00
1DL4  2,198,87567 1,342,069.91 4,977.50 1RL63  2,198.851.20 1,342,00844  4,982.50 3SL-119  2,198.804.84  1,342,044.87 498250
1DL5  2,198,814.76 1,342,00066  4,980.00 1RL-64  2,198,781.96  1,342,023.52 4,985.00 3SL-120  2,198,731.48  1,342075.38  4,985.00
1DL6  2,198,755.60 1,342,11542  4,982.50 1RL-65  2,198,711.03  1,342,050.15  4,987.50 3SL121 2,198.687.02  1,342,090.60 4,987.50
D7 219871267 134214279  4,985.00 1RL-66  2,198654.26  1,342,083.10  4,990.00 381122 2,198635.07  1,342114.91  4,990.00
1DL8  2,198668.59 1,342,17T1.73  4,987.50 1RLE7T  2,198,59343 134212154 499250 38123 2,198,582.75  1,342174.36  4,992.50
1DL9  2,198621.97 1,342,20044  4,990.00 1RL-68  2,198,552.95  1,342,14493  4,995.00 3sL-124  2,198535.14  1,342,20249  4,995.00
1DL-10  2,198,583.74 134222037 499250 1RL69  2,19851020  1,342,17051  4,997.50 L1256 2,198493.18  1,342.230.27 4,997.50
1DL-11 2,198,541.26  1,342,249.02  4,995.00 1RL-70  2,198,467.56  1,342,20855  5,000.00 3SL-126  2,198458.91  1,342.274.67  5,000.00
1DL-12  2,198501.89 1,342,288.60 4,997.50 RLT1 2,198430.03 134224842 500250 L1217 2,198433.95 134231212 5,002.50
1DL13  2,19847288 1,342331.30  5,000.00 1RL-72  2,198407.22 134229225  5,005.00 JSL-128  2,198410.99  1,342,335.05 5,005.00
1DL-14  2,198445.79  1,342,36560  5,002.50 1RL-73  2,198,39290  1,342339.06  5,007.50
1DL15  2,198427.05 1,342,389.51  5,005.00 1RL-74  2,198,389.23  1,342,361.02  5,008.33 480120 2,198,660.78  1,342,401.78  5,002.50
1DL-16  2,19841340 1,342,388.30  5,007.50 RL-75  2,19839543  1,342,38584  5,010.00 45L-130  2,198,659.18  1,342,429.80  5,005.00
1RL-76  2,198,405.82 134243585 501250 45L-131  2,198657.74  1,342447.93 5,007.50
2DL-17  2,198,94286  1,342,09467  4,975.00 RL-TT 219841697  1,342466.05  5,015.00 48L-132 2,198.656.88 134247513 501250
2DL-18  2,198,898.01 1,342110.71  4,977.50 1RL-78  2,19842544 134248922 501750 451133 2,198649.74  1,342486.83 501500
20L-19  2,198,865.89 1,342,139.51  4,980.00 1RL-79 219843117 134250471  5,020.00 480134 2,198637.39 134250715 5,017.50
20L-20  2,198,853.01 1,342,166.94  4,982.50 1RL80  2,198.441.80 134252768  5025.00 451135 2,198608.00 134252550 5,020.00
20021 2,198847.04  1,342,19761  4,985.00 1RL81 219844598  1,342,54547  5,030.00 45L-136  2,198,580.03  1,342539.21 502250
2DL-22 219884394 1,342,223.00 4,.987.50 4SL-137  2,198556.93  1,342558.52 5,025.00
2DL-23  2,198.839.77 134224817  4,990.00 2RL-82  2,199,099.19  1,341,98340  4,980.00 451-138  2,198529.21  1,342578.34  5,030.00
20L-24  2198,83343 1,342,260.84 499250 2RL-83  2,199,077.01  1,341,994.94  4,979.37 48L-139  2,198,507.93  1,342584.18  5,032.50
2RL-84  2,199,026.43  1,341,99858  4,978.75
30L-25 219890527 1,342,113.13  4,975.00 2RL85  2,198941.93 134199160  4,980.00 55L-140 2,198,753.70  1,342,398.09 5,002.50
3DL-26 219896543 1,342,13294 4977.50 2RL86  2,196,85242  1,341996.20  4,982.50 5SL-141  2,198,750.03  1,342,426.09  5,005.00
3DL-27  2,198,95355 1,342,156.60  4,980.00 2RL-87  2,198,780.73  1,342,011.28  4,985.00 5SL-142  2,198,729.73  1,342,463.80 5,010.00
30L-28  2,198,944.58 1,342,174.80  4,982.50 2RL88  2,198,706.63 1,342,03844  4,987.50 55L-143 2,198,716.02 1,34248467 501250
3DL-29 219894120 1,342,199.70  4,985.00 2RL-89  2,198,650.23  1,342,072.11  4,990.00 5SL-144  2,198714.11 134251265 5,015.00
53L-145 2,198,693.27  1,342,55547  5,020.00
4DL-30  2,198,766.78 1,342,128.31  4,882.50 1SL-80  2,199,071.67  1,342,08285  4,972.50
4DL-31  2,198,74500 1,342,165.19  4,885.00 1SL91  2,199,057.36  1,342,11020  4,975.00 6SL-146 2,198,662.36 134252183 5017.50
4DL-32  2,198,731.68  1,342,19583  4,987.50 1SL92  2,199,01869  1,342,15009  4,980.00 6SL-147  2,198837.02  1,342,54568 5,020.00
1SL-93  2,199,00023  1,342170.11  4,982.50 6SL-148  2,198,609.99 134256372 502250
SDL-33  2,198,64726 1,342218.08  4,890.00 15L-94  2,198981.99  1342,191.05 4,985.00 6SL-149  2,198,508.20  1,342,582.96 5,025.00
SDL-M4 219863527 134224830 4,892.50 1SL-95  2,198960.36  1,342,21623  4,987.50 6SL-150 2,198,585.97  1,342,609.18  5,030.00
5DL-35  2,198,610.63 1,342.290.51  4,995.00 15L-96  2,198938.38 134224177  4,990.00 6SL-151 2,198,582.71  1,342,630.63 5,035.00
5DL-36  2,198,599.82 1,34233485 4,897.50 18L-97  2,19891582  1,342,267.14  4,992.50
5DL-37  2,198,587.99 1,34237405  5,000.00 1SL-98  2,198,890.77  1,342,299.18  4,995.00 7SL-152  2,198,567.39  1,342,588.57 5,027.50
5DL-38  2,198583.16 1,342404.56  5,002.50 15L-99  2,198.864.76  1,342,331.99  4,997.50 7SL-153  2,198,556.18  1,342,602.06  5,030.00
SDL-39  2,198,579.95 1,34242861  5,005.00 15L-100 2,198,839.84  1,342,364.09  5,000.00 7SL-154 2,198527.14  1,342627.20 5,035.00
5DL40  2,198,57254 134244664 5007.50 1SL-101  2,198,816.89  1,342,39322  5,002.50
5DL41  2,198573.09 1,342473.76 501250 18L-102  2,198,799.11  1,342,416.39  5,005.00 8SL-155 2,198,666.78  1,342,55593  5,020.00
5DL42  2,198,573.75 1,34250009 5017.50 1SL-103  2,198,78168  1,342,43047  5,007.50 8SL-156 2,198,664.68 134258722 5,025.00
5DL43  2,198,574.77 1,34251647  5,020.00 1SL-104 2,198,765.90  1,342,46141  5010.00
15L-105 2,198,75165 134248139 501250 TL-57  2,198954.50  1,341,847.04 4,967.50
6DL44  2,198,56264 1,34228040  4,995.00 1SL-106  2,198,737.21  1,342501.71  5,015.00 TL-158  2,19892241 134193172  4,965.00
6DL45  2,198537.10 1,342324.78  4,997.50 1SL-107  2,198,704.87  1,342,54649  5,020.00 TL-159  2,198,854.20  1,341,913.27  4,960.00
6DL46  2,198,523.64 1,342364.54  5,000.00 1SL-108  2,198678.58  1,342,580.21  5,025.00 TL-160  2,198,788.52  1,341,803.11 4,955.00
6DL47  2,198,505.37 1,342397.13  5,002.50 1SL-109  2,198,652.18  1,342,607.57  5,030.00 TL-61  2,198,716.66  1,341903.19  4,950.00
6DL48  2,198,498.02 134242402  5,005.00 1SL-110  2,198629.29  1,342,629.80  5,035.00 TL-162  2,198,644.55  1,341,80821 4,945.00
6DL49  2,198,501.06 1,342444.75 5,007.50 TL-163  2,198,50245  1,341,921.85 4,842.50
6DL-50  2,198503.80 134247658 501250 25L-111  2,198688.99 134221832  4,990.00 TL-164  2,19849722  1,341,97293  4,840.00
6DL-61  2,198,500.28 1,342,50247  5,017.50 28L-112  2,198,698.91 134225022 4,992.50
6DL-52  2,198,50342 1,342531.54  5,022.50 251113 2,198,709.90  1,342,28300  4,995.00 SL-165  2,199,055.28  1,341980.76  4,975.00
6DL-63  2,198493.07 1,342554.18  5,027.50 28L-114  2,198,710.14 134232418  4,897.50 SL-166  2,199,049.99  1341956.13 4,970.00
6DL-54  2,198488.52 1,342,58164 503250 28L-115  2,198,71274  1,342,36349  5,000.00 SL-167  2,199,030.95 134193063 4,965.00
SL-168  2,199,01949  1,341,918.37 4,962.50
7DL-55  2,198/48945 1,342347.07  5,000.00
7DL-56  2,198466.53 134238398  5,002.50 FE-169  2,19848844 134199912 494250
7DL-57 219845557 134241452  5,005.00 FE-170  2,198,500.01  1,341,897.97 4,945.00
7DL-58  2,198,442.19 1,342,44804  5,010.00 FEA7T1  2,198504.28  1,342,002.75 4,947.50
7DL-59 219844122 1,342478.03  5,015.00 FE-172  2,19854662 134199766 4,955.00
FE-173  2,198559.91 134200329 4,960.00
FE-174  2,198568.27 134201917 4,967.50
FE-175  2,198,601.76  1,342,048.83 4,982.50
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LINER AND COVER SOIL SUB-GRADE POINT LOCATIONS SHOWN ON
PLANNED SUB-GRADE CONTOURS ( 5 Foot Contour Interval )
REVISIONS STATE OF MONTANA ZORTMAN ALDER GULCH DUMP PROJEC

NO. | DESCRIPTION DATE SECTIONS 7 AND 18

T25N, R25E of Phillips County, Montana

SPECTRUM Department of

ENGINEERING | Environmental Quality
1413 4th Ave. North | PERMITTING AND comPLance | SIUB-GRADE DESIGN POINTS

Billings, MT 58101 DIVISION
Phone: (406) 259-2412

1520 East Sixth Avenue FILE NAME: SHEET NO. 8

February 2007 Helena, MT 59620 26-Sub-grade-work. dwg OF 1




* ANCHOR TRENCH POINTS
0 25 50 75 100 Along Inside Edge
Scale in Feet
POINT EASTING NORTHING
GCL-1  2,199,07350  1,341,994.53
GCL-2  2199,098.95  1,342,024.96
GCL-3  2199,099.19  1,342,067.32
GCL-4  2,199,01993  1,342,147.49
GCL-5 219897953  1,342,194.82
GCL-6 219891136  1,342,272.83
GCL-7  2,198,80152 134241447
GCL-8 219871577  1,342,532.41
GCL-9  2,198,668.88  1,342,590.19
GCL-10  2,198,630.17  1,342,630.39
GCL-11 219852755  1,342,625.22
GCL-12  2,198,49862  1,342,604.58
GCL-13 219845021  1,342,559.48
GCL-14 219843140  1,342,528.25
GCL-15 219841117  1,342,469.57
GCL-16  2,198,397.08  1,342,438.91
GCL-17  2,198,385.34  1,342,398.95
GCL-18  2,198,379.35  1,342,372.00
« GCL-19  2,198,382.35  1,342,338.84
& GCL-20  2,198,392.10  1,342,299.63
= GCL-21 219842222  1,342,242.86
i GCL-22  2,198458.96  1,342,200.03
.# GCL-23 219851860  1,342,151.56
GCL-24  2,198,700.73  1,342,042.91
GCL-25  2,198,746.72  1,342,022.62
GCL-26  2,198,806.14  1,342,005.57
GCL-27  2,198,87522  1,341,994.22
GCL-28  2,198,939.07  1,341,992.85
GCL-29  2,198,986.93  1,342,002.25
GCL-30  2,199,026.24  1,342,000.88

GCL ANCHOR TRENCH AND UNDER-LINER LOCATIONS SHOWN ON REVISIONS

_—REVISIONS__ STATE OF MONTANA | ZORTMAN ALDER GULCH DUMP PROJEC
PLANNED SUB-GRADE CONTOURS ( 2.5 Foot Contour Interval )

SECTIONS 7 AND 18
SPECTRUM Department of i
ENGINEERING | Envirohmental Quality | T25N, R25E of Phillips County, Montana

1413 4th Ave. North | PERMITTING AND COMPLIANCE ANCHOR TRENCH AND
Billings, MT 59101 DIVISION UNDER'L'NER LOCATIONS

1520 East Sixth Avenue
February 2007 Helena, MT 59620

Phone: (406) 259-2412
FILE NAME: SHEET NO. 9 1 1
anchor-trench_n_under_liner.dwg g O



Compacted Soil Backfill

Rounded Corner

X Varies
0 25 50 75 :
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= Cut Ends Parallel To Trench e 501 1.6 ANCHOR TRENCH (TYPICAL)
A1) | a ~~

'

2 Overlapr  Overlapped Seam
]

Overlying Panel

12" from edge-of-panel

END-OF-PANEL OVERLAPPED SEAM

" LINER INSTALLATION PANEL PLAN' INSTALLATION DETAILS

Orange Elevation Contours Indicate the Sub-Grade And Are Shown With A 5 Foot Contour Interval.

Install 130 Rolls of Geosynthetic Clay Liner Over Prepared Sub-Grade In Accordance With Tech. Specification SubSection 500. REVESIOHS ZORTMAN ALDER GULCH DUMP PROJEC
p NO. | DESCRIFTION DATE STATE OF MONTANA SECTIONS 7 AND 18
SPECIAL INSTRUCTIONS ' SPECTRUM Department of -
; ; T25N, R25E of Phillips County, Montana
(1) The Drainage Panel shall be constructed with a 1 foot wide longitudinal seam. ENGINEERING | Environmental Quality o' Phillps County,
(2) Overlaps on Drainage Panel sections shall be at least 2 feet wide. e | Eenmrrenncnenesl  PESONMNIRETTCRELRN 1LINER
(3) Side Panel overlaps on the Drainage Panel shall be a minimum of 1 foot wide in any area along the overlap. Ph%’::g‘_gao'g ol DAVISIH INSTALLATION PLAN
(4) Any Side Panel overlap that extends more than 2 feet over the Drainage Panel shall be trimmed parallel with the edge ) 1520 East Sixth Avenue FILE NANE: SHEETNO
of the Drainage Panel. The trimmed edge shall provide a 2 foot wide overlap. February 2007 Helena, MT 59620 76-Sub-grade_work dwg 10 o= 11
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